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CLAIMS 

What is claimed is: 

1 . A polymeric gel electrolyte prepared by polymerizing a polymer electrolyte 
precursor comprising: 

a polymer represented by formula 1 ; 
a crosslinking agent represented by formula 2; and 

an electrolyte solution composed of a lithium salt and a non-aqueous organic solvent, 
wherein 

formula 1 is as follows 

— (CH 2 CH 2 0)x— (CH 2 CHO)r-(CH 2 CHO)z 



6 



formula 2 is as follows 



R' R ' 



j:=CH2 

0=C 0(CH 2 CH 2 0)n-C=0 > and 

x ranges from 0.1 to 0.6 mol, y ranges from 0.1 to 0.8 mol, z ranges from 0.1 to 
0.8 mol, R is an alkyl having 1 to 6 carbon atoms, n is an integer from 3 to 30, and R' is 
hydrogen or CH 3 . 

2. The polymeric gel electrolyte according to claim 1 , wherein said polymer has a 
weight-average molecular weight of 5,000 to 2,000,000, and has a content of 2 to 10 parts by 
weight based on 100 parts by weight of the polymer electrolyte precursor. 
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3. The polymeric gel electrolyte according to claim 1 , wherein said crosslinking 
agent represented by formula 2 has a weight-average molecular weight of 258 to 500,000, and 
a content thereof is 0.01 to 50 parts by weight based on 100 parts by weight of the polymer 
electrolyte precursor. 

4. The polymeric gel electrolyte according to claim 1 , further comprising an 
additional crosslinking agent, said additional crosslinking agent having a content of 0.01 to 50 
parts by weight of N,N-(1,4-phenylene)bismaleimide, based on 100 parts by weight of the 
polymer electrolyte precursor. 

5. The polymeric gel electrolyte according to claim 1 , wherein the non-aqueous 
organic solvent is at least one selected from the group consisting of propylene carbonate, 

5 ethylene carbonate, dimethylcarbonate, methylethylcarbonate, diethylcarbonate and vinylene 
8. carbonate, and the lithium salt is at least one selected from the group consisting of LiCI0 4 , 
LiBF 4 , LiPF 6 , LiCF 3 S0 3 , and LiN(CF 3 S0 2 ) 2 . 



m 

WW 

JS 6. The polymeric gel electrolyte according to claim 1 , wherein a content of said 



electrolyte solution is in the range of 40 to 98 parts by weight based on 100 parts by weight of 
the polymer electrolyte precursor. 



7. A method of manufacturing a polymeric gel electrolyte comprising: 

preparing a polymer electrolyte precursor by mixing a polymer represented by formula 1 , 

a crosslinking agent represented by formula 2, and an electrolyte solution composed of a lithium 

salt and a non-aqueous organic solvent, wherein 
formula 1 is as follows 

CH 2 OCH 2 CH=CH2 
— (CH 2 CH 2 0)x— (CH 2 CHO)5r— (CH 2 CH0)z 

CH 2 

0(CH 2 CH 2 0) 2 R 
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formula 2 is as follows 

R' R ' 



H 2 C=C 



j=CH2 

0=C 0(CH 2 CH 2 0)n-C=0 _ apd 

x ranges from 0.1 to 0.6 mol, y ranges from 0.1 to 0.8 mol, z ranges from 0.1 to 
0.8 mol, R is an alkyl having 1 to 6 carbon atoms, n is an integer from 3 to 30, and R' is 
hydrogen or CH 3 ; and 

polymerizing the prepared polymer electrolyte precursor. 



8. The method according to claim 7, wherein said preparing the polymer electrolyte 
precursor further includes adding as an additional crosslinking agent 0.01 to 50 parts by weight 
of N,N-(1 ,4-phenylene)bismaleimide, based on 1 00 parts by weight of the polymer electrolyte 
precursor. 

9. The method according to claim 7, wherein said polymerization of the prepared 
polymer electrolyte precursor is performed at 60 to 100°C. 

1 0. A lithium battery comprising: 
a cathode; 

an anode; and 

a separator interposed between said cathode and said anode, wherein said separator 
comprises an insulating resin sheet having a network structure in which a polymeric gel 
electrolyte is contained, the polymer gel electrolyte being prepared by polymerizing a polymer 
electrolyte precursor comprising a polymer represented by formula 1, a crosslinking agent 
represented by formula 2, and an electrolyte solution composed of a lithium salt and a 
non-aqueous organic solvent, 
wherein 
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formula 1 is as follows 




CH 2 

0(CH 2 CH 2 0) 2 R 



formula 2 is as follows 



R ! 



R' 




0=C 0(CH 2 CH 2 0)n-C=0 




, and 



x ranges from 0.1 to 0.6 mol, y ranges from 0.1 to 0.8 mol, z ranges from 
0.1 to 0.8 mol, R is an alkyl having 1 to 6 carbon atoms, n is an integer from 3 to 30, and R' is 
hydrogen or CH 3 . 

11. The lithium battery according to claim 1 0, wherein the polymer represented by 
formula 1 has a weight-average molecular weight of 5,000 to 2,000,000, and has a content of 2 
to 10 parts by weight based on 100 parts by weight of the polymer electrolyte precursor. 

1 2. The lithium battery according to claim 1 0, wherein the crosslinking agent 
represented by formula 2 has a weight-average molecular weight of 258 to 500,000, and has a 
content of 0.01 to 50 parts by weight based on 100 parts by weight of the polymer electrolyte 
precursor. 

1 3. The lithium battery according to claim 1 0, wherein the polymer electrolyte 
precursor further includes as an additional crosslinking agent 0.01 to 50 parts by weight of 
N,N-(1,4-phenylene)bismaleimide, based on 100 parts by weight of the polymer electrolyte 



precursor. 
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14. The lithium battery according to claim 10, wherein the non-aqueous organic 
solvent is at least one selected from the group consisting of propylene carbonate, ethylene 
carbonate, dimethylcarbonate, methylethylcarbonate, diethylcarbonate and vinylene carbonate, 
and the lithium salt is at least one selected from the group consisting of LiCI0 4 , LiBF 4 , LiPF 6 , 
UCF3SO3, and LiN(CF 3 S0 2 )2. 

1 5. The lithium battery according to claim 1 0, wherein a content of electrolyte 
solution is in the range of 40 to 98 parts by weight based on 1 00 parts by weight of the polymer 
electrolyte precursor. 

1 6. The lithium battery according to claim 1 0, wherein the insulating resin sheet 
comprises one of a polyethylene resin, a polypropylene resin and a combination thereof, and 
has a porosity thereof is 40 to 80% and a thickness in the range of 10 to 30 urn. 



1 7. A method of manufacturing a lithium battery comprising: 
inserting an insulating resin sheet having a network structure between a cathode and an 
anode to form an electrode assembly; 

accommodating the electrode assembly in a battery case; 

injecting a polymer electrolyte precursor comprising a polymer represented by formula 1, 
a crosslinking agent represented by formula 2, and an electrolyte solution composed of a lithium 
salt and a non-aqueous organic solvent, into the battery case having the electrode assembly to 
impregnate a polymer electrolyte precursor into the insulating resin sheet having the network 
structures, wherein 

formula 1 is as follows 

CH2OCH2CH-CH2 

— (CH 2 CH 2 0)x— (CH 2 CHO)y-(CH 2 CHO)z 

CH 2 

0(CH 2 CH 2 0) 2 R 
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formula 2 is as follows 

R' ?' 

H 2 C=l J= CH2 

0=C 0(CH 2 CH 2 0)n-C=0 _ and 

x ranges from 0.1 to 0.6 mol, y ranges from 0.1 to 0.8 mol, z ranges from 0.1 to 
0.8 mol, R is an alkyl having 1 to 6 carbon atoms, n is an integer from 3 to 30, and R' is 
hydrogen or CH 3 ; and 

polymerizing the resultant obtained by said injecting the polymer electrolyte precursor to 
form a polymeric gel electrolyte. 



1 8 The method according to claim 1 7, wherein the polymer electrolyte precursor 

O 

O further includes as an additional crosslinking agent 0.01 to 50 parts by weight of 

g N,N-(1 ,4-phenylene)bismaleimide, based on 1 00 parts by weight of the polymer electrolyte 

w precursor. 



\ 1 9. The method according to claim 1 7, wherein said polymerization of the resultant is 

W performed at 60 to 1 00°C. 

O 

m 

p 20. The method according to claim 7, further comprising impregnating the polymer 

electrolyte precursor in an insulating resin sheet, and said polymerizing the prepared polymer 
electrolyte precursor comprises polymerizing the impregnated polymer electrolyte precursor. 



21 . The method according to claim 7, further comprising spreading the polymer 
electrolyte precursor on a support film, wherein said polymerizing the prepared polymer 
electrolyte precursor comprises polymerizing the spread polymer electrolyte precursor, and 
peeling the resulting polymerized polymer gel electrolyte from the support film. 



22. The method according to claim 7, wherein said preparing the polymer 
electrolyte precursor further comprises adding a polymerization starter and a polymerization 
catalyst to facilitate a crosslinking reaction between the polymer and the crosslinking agent. 
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Li*. 



23. A lithium battery comprising: 
a cathode: 
an anode; and 

a polymeric gel electrolyte disposed between said cathode and said anode, wherein said 
polymer gel electrolyte comprises a polymer represented by formula 1 , a crosslinking agent 
represented by formula 2, and an electrolyte solution composed of a lithium salt and a 
non-aqueous organic solvent, 
wherein 

formula 1 is as follows 



^2()CH2CH-CH2 
-(CH 2 CH 2 0)x— (CH 2 CHO)r-(CH 2 CHO)z 

CH 2 



42 (XCH 2 CH 2 0) 2 R 



0 H 2 C=C 



formula 2 is as follows 

R' 

;=CH 2 



r 

0=C 0(CH 2 CH 2 0)n-C=0 _ and 

x ranges from 0.1 to 0.6 mol, y ranges from 0.1 to 0.8 mol, z ranges from 
0.1 to 0.8 mol, R is an alkyl having 1 to 6 carbon atoms, n is an integer from 3 to 30, and R' is 
hydrogen or CH 3 . 

24. The lithium battery of claim 23, further comprising an insulating resin sheet 
having a network structure in which said polymeric gel electrolyte is contained, said insulating 
resin sheet being disposed between said anode and said cathode. 
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